Phorbol ester stimulates platelet spreading and thrombi-like aggregate formation on the surface of immobilized type V collagen.
We have studied the effect of the tumor-promoting phorbol ester, 4 beta-phorbol-12 beta-myristate-13 a-acetate (PMA), and of the stable prostaglandin endoperoxide analogue U46619 on the interaction of human blood platelets with surfaces coated with monomeric human type V collagen (CV) and on free calcium concentration in platelet cytoplasm. It was shown by scanning electron microscopy that native resting platelets sparingly attach to CV and fail to spread or aggregate on the collagenous substrate in the absence of PMA and U46619. Addition of 0.15-1.5 nM PMA or 1.5 microM U46619 stimulates platelet spreading and formation of multilayer (thrombi-like) platelet aggregates on the per se non-thrombogenic type V collagen substrate. It was further demonstrated using the fluorescent indicator quin2 that U46619 (0.1 microM) increases cytoplasmic free calcium concentration from basal level (100-120 nM) up to 600 nM, whereas PMA (0.75-15 nM) exerts only a minor effect, increasing free calcium level by 30-40 nM. These results indicate that the tumor-promoting phorbol ester PMA induces massive platelet spreading and aggregation on surfaces coated with non-thrombogenic type V collagen via activation of protein kinase C with little or no apparent change in free cytoplasmic calcium.